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Analysis  o.C  Sonar  Tasks s I.  Prelirinary  Ana’.ysis  of  SQS-u  Operator 
Procedural  Tasks 


-M 

This  preliminsirj'-  aiadysis  of  SQS  -it  operator  proeedvupal*  tasks  was  made 
to  meet  an  immediate  need  for  this  information  as  well  as  for  long  range 
planning  as  discussed  in  the  introduction.  This  information  is  presented  in 
tnis  form  as  it  may  be  useful  to  others  at  NEL  and  to  a few  outside  activities. 
Although  this  is  not  a report,  portions  of  this  mateirlal  may  later  become  part 
of  an  NEL  report. 

The  preliminary  nature  of  this  analysis  coupled  with  developing  doctrine 
and  possible  changing  practices  makes  later  revision  desirable.  Comments 
and  suggestions  are  reques  .ed,  and  should  be  forwarded  t,o  Code  211i3o 


INTRODUCTION 

A review  of  the  trainer  requirements  for  the  AN/UQS-T2,  the  Group  Operator 
Traj.ner  known  as  GOT  II,  was  requested  by  the  Bureau  of  Ships  under  NEL  Problem 
Xi'2.  GoiTiprehennive  descriptions  of  what  a man  does  in  his  billet  are  essential 
to  the  design  of  efficient  trainers.  One  purpose  of  this  analysis  was  to  provide 
this  information. 

Descriptive  operator^task  information  is  also  needed  under  NEL  Problem  XI -11 
to  establish  criteria  for  raasuring  sonar  operator  performance  in  order  to 
determine  effectiveness  of  sonar  tjcaining  devices  and  techniques  as  well  as 
training  material.  On  this  basis,  training  devices  that  provide  optimum 
effnctivenees  can  be  developed  with  a minimam  of  complexity. 

The  Personnel  Research  field  Activity,  San  Diego,  has  published  Task 
Descriptions  for  a number  of  sonar  equipments  including  QHBa  and  SQS-lla 
(PRFASD  Report  No.  58).  However,  no  task  description  for  SQS  sonar  is  avail- 
able, and  as  far  as  can  be  determined  none  is  being  undertaken.  The  analysis 
was  limited  at  this  time  to  those  phases  of  the  sonar  operator's  job  which 
would  make  the  most  contribution  to  the  review  of  requirements  for  the  GOT  II. 

The  results  will  be  useful  net  only  in  this  immediate  problem,  but  also  in  the 
study  of  efficiency  of  sonai'  trainers  under  XI -11. 

The  format  used  in  the  present  analysis  is  based  on  ideas  obtained  from 
PRFASD  Report  No.  58  as  well  as  the  Air  Force  Hanchcok,  "A  Method  for  Maui- 
Kachine  Task  Analysis"  (WAUC  Techrdca.l  Report  53’187).  This  analysis  is  based 
on  log:.cai  grcionds  and  should  be  followed  by  further  auialyses  and  experimental 
verification. 


a-  Includes  primarily  tae  individual  manipulative,  tracking,  and  reporting  tasks 
at  the  sonai'  stack  only;  does  not  include  the  mere  conplex  sensory  discrimina- 
ttonr.  of  target  classification  nor  the  group  behaviors  of  team  activities. 
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THE  AN/3QS‘U  SONAK  SET 

The  Alii/SQS‘’U  is  a supersonic  scanning  sonar  equipment.  It  is  someviiiat 
similar  in  apoearance  and  operation  to  the  QHB  and  the  AN/SQS-10,  11  series 
ol  sca:ining  sonar  equipments <.  The  SQS^h  differs  from  the  SQS-10  in  two 
general  respects;  (a)  It  has  the  potential  for  longer  target  detection 
ranges,  and  (b)  The  target  bearing  and  range  tx'acking  functions  previously 
performed  by  two  equipments  and  tViO  operators  are  now  incoiT)orated  in  the 
SQS-!i  equipment  which  requires  a single  operator.  The  SQS-U  has  the  bearing 
tracking  functions  of  the  SQS-IO  and  the  range  tracking  function  with  an 
accuracy  said  to  be  equivalent  to  t^iat  of  the  AN/SCJA  •!(  range  recorder, 

riange  and  bearing  U'acklng  is  accomplished  by  a single  operator  who 
tracks  in  bearing  with  his  right  hand  and  in  range  with  his  left  hand.  The 
tip  of  tile  cursor  is  positioned  on  the  target  pip  by  siimltaneous  adjustmsnt 
of  these  range  and  bearing  control  knobs.  This  new  feature  involves  other 
cltmges  ? 

a.  The  adciition  of  a DWELL  TIME  switch,  Tne  position  of  this  switch  deter- 
mines how  long  the  cursor  will  print  on  the  scope  between  pings.  The  operator 
can  make  the  necessary  range  and  bearing  adjustments  of  the  cursor  only  during 
this  dwell  time. 

ho  The  provision  of  Target  Centered  Display  (TCD)  in  addition  to  Ship 
Centered  Display  (SCD).  In  SCD  the  cursor  originates  at  the  center  of  the 
scope  as  with  the  QHBa  or  SQS-10.  The  TCD  off-centers  the  origin  of  the  sweep 
and  cur&or  and  e.xpands  the  display  two  and  one-half  times.  In  TCD  the  tip 

of  the  cursor  always  returns  to  the  center  of  the  scope  at  the  beginning  of  »'] 

the  dwell  time  jetvjeen  pings, 

/SQS-It  Control  s 

Altogethier  there  are  nineteen  extenial  controls,  two  dials,  six  pilot 
lights,  and  the  scope  on  the  AN/SQG-i*  Control  Indicator.  To  provide  a more 
complete  understanding  of  the  operator’s  tasks  these  controls  auid  indicators 
are  listed  below  with  a brief  description.  See  Figure  1, 

Host  of  the  controls  and  indiC4.tors  involved  in  search  and  tracking  are 
located  on  the  sloping  surface  of  the  Control -Indicator,  They  are  as  follows; 

1»  Pulse  length  switch  - This  switch  provides  for  selection  of  long, 
i.icdium,  or  short  pu}  se"  transmission  (OO,  30,  or  6 milliseconds). 

S1p-w  awitches  - There  are  four  push  buttons.  The  upper  and  lower 
bvvttors  control  slewing  in  range  at  a rate  of  approximately  BOO  yards  per 
second.  Thr  upper  button  increases  range  ahd  the  lower  button  slews  range  in. 

The  right  button  slews  bearing  clockwise  and  the  left-  button  slews 
bearing  countsrclockwi-s  at  a rate  of  approximately  46  degrees  per  second, 

3.  yhulL  scale  ptt^h  tx.tton  - Pushing  this  button  allows  the  sweep  to 
f xpand  to  the  full  extent  of  the  range  scale  in  use  regardless  of  the  cursor  ex- 
tension. 

2 CONEIDEJiTlAL 


CONFIDENTIAL 


I 


15.  SOUND  VELOCITY 

CONTROL 


16. 


SHIPS  SPEED 
CONTROL 


POWER  SWITCH 


stabilization 

SWITCH 


♦ 


RANGE  INDICATOR 


PILOT  lights 


5. 


1.  PULSE  LENGTH 
SWITCH 

2.  SLEW  SWITCHES 

3.  FULL  SCALE  PUSH 

BUTTON 

4.  LISTEN  PUSH  BUTTON 

RANGE  SCALE  SELECTOR 
SWITCH 

6.  RANGE  CONTROL 


TRANSMISSION  SELECTOR  SWITCH 


TARGET  CENTERED  DISPLAY 
CONTROL 


13.  BEARING  DIAL 


DWELL  TIME 
SWITCH 

TRAIN  CONTROL 


LOCAL  AUDIO  CONTROL 


MASTER  GAIN 
CONTROL 

MANUAL  TRANSMISSION 
(NOT  SHOWN) 


Figure  1 


CONFIDENTIAL 


CONr'IDfcNTIAL 


ii.  Listen  push  button  • Pushing  this  button  interrupts  transmi-ssion  and 
put-  the  equipment  inTistening  as  long  as  tne  button  remains  dcpressedo 

5.  riange  Scale  Selector  Switch  This  six  posi1a.on  switch  provioes  for 
selection* of  1660,  2500s.  ^OdO~p  10,000'  and  1>,000  yard  range  scales  and  the 
listen  position. 

6.  %n£e  Control  - This  is  the  range  tracking  control.  It  controls  the 
lengtn  of  the  cursor  and  the  keying  intervale 

('e  Transmission  Selector  Switch  - This  three  position  switch  controls 
various  combinations  of  transmission  and  reception  of  either  a narrow  beam  in 
vertical  plane  or  a broad  depressed  beam.  The  positions  are:  Normal,  MCG-XMIT 
axid  ICCo 

8.  Target-Centered  Display  Control  - This  control  permits  selection  of 
Ship -Centered  Display  or  Target“CentereQ  Display. 

9.  Dwell  Time  Control  - This  five  position  switch  permits  selection  of 
dwell  times  ranging  from  .U  seconds  to  seconds  except  that  on  \000  yard 
scale  positions  2,  3,  U,  and  5,  xli  provide  one  second  dwell  time. 

10.  Train  Control  - This  is  the  bearing-tracking  conti'ol.  It  confols 
the  bearing  of  the  cursor. 

11.  Local  Audio  Control  - This  control  regulates  the  output  of  the 
loudspeaker. 

12.  I-laster  Gain  Control  - This  control  governs  output  or  both  video  and 
audio  channels. 

13.  Bearing  Dial  *'  This  indicator  snows  tne  bearing  to  which  the  cursor 
is  trained  and  thus  the  center  of  the  sector  from  whicn  audio  signals  are 
heard. 

lU.  Manual  Transmission  - This  'jontrol,  not  shown  in  Figure  1,  is  located 
on  the  right  side  "of  the  console.  This  permits  underwater  communication  when 
the  range  scale  selector  is  in  Listen  position, 

15.  Sound  Velocity  Control  This  control  is  sat  on  the  basis  of  uhe 
bathythermograph  trace. 

16.  ShA.j*s  Speed  Control  - The  ship’s  speed  is  set  in  by  this  control. 

The  dial  is  calibrated  in  jiaiots. 

17.  Director  Control  - This  three  position  switch  must  be  properly  set  to 
indicate  when  searching,  when  on  target,  and  to  DIRECTOR  CONTROL  to  receive 
aided  tracking. 

18.  Video  Switch  - This  switch  provides  for  selection  of  Sum  Brightening 
or  Difference  Brightening. 
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19 « Power  SwiG-^h  - Phis  is  the  oi'i^on  switch o 

20o  Stabilization  Switch  The  control  pernats  turning  off  stabilization 
if  faults  develop  which  produce  erratic  performanseo 

21 o Range  Indicator  - These  dials  permit  reading  range  out  to  15,000 
yards 0 

22  o Pilot  Lights 

Direotcr  On  Indicates  aided  traclcing  is  providedo 

bo  XMTR  Thermal  Limit  Indicates  that  power  output  has  been  auto  ■ 
matically  reduced  by  overloading o 

Co  Gyro  Off  Indicates  display  it  in  relative  bearingo 

XMIT  Indicates  transmission  is  on  depressed  beamo 

Co  M£C  Receive  indicates  both  transmission  and  reception  are  on 
depressed  beamo 

In  addition  to  these  external  controls  uhe  operator  uses  Calibrative 
Contrcis  located  Inside  the  console; 

Intensity  Control  Tliis  control  is  losed  no  adjust  the  basic  level 
of  scope  intensity o 

2U=  Cursor  Intensity  ■ This  is  a separate  control  to  regulate  cursor 
intpnsityo 

?5o  Gyro  On-OiT  Switch  ■»  Tills  control  is  used  in  calibrative  adjustments o 

260  Test  Contrcis  - This  multi-positior  switoa  is  used  in  carrying  out 
coi'&ain  regular  checks  and  tests, 

2?  o Local  Power  Switch 

li'oto;  Associated  Communication  Controls  nay  vary  between  installations  and 
ace  not  included  in  the  analysis. 


THE  AN.ALYSI5 

The  fornat  used  to  report  this  preliminary  analysis  of  AN/CQS-i;  operator 
prooidural  taaks  makes  use  of  nine  cclumji  headings  as  follf^ws; 

i , Descriptive  Information 

a,  Tajk  (Col,  ^1'  - The  procedu 'al  tasks  are  unaer  eleven  main 
headings  and  several  sub  headings  as  shown  in  the  Table  of  Contents. 

b.  Item  Noo  (Col,  ^2)  - This  is  a leference  nvunber  used  to  identify 
related  items  in  the  various  columns, 
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■ 3escr:l*~'tion  (Col,  fr3)  ~ ThJ;3  is  sinply  the  name  of  the 
control  involved  in  the  operator's  action  to  be  described, 

2.  Behaviors  - These  are  the  operator  behaviors  clasaifed  in  thi«e 
categories. 

Control  Action  (Col.  #4)  — This  coliuun  describes  the  action  taken 
nith  respect  to  the  particular  control, 

Repoit.  Action  (Col,  #5)  - This  column  includes  verbal  reports 
of  the  opei'ator. 

c.  ^hg r_Action  (Col.  #6)  - All  other  pertinent  operator  behaviors  are 
included. 


3.  Basis  for  _Acti on  — The  foUovaLng  columns  constitute  the  basis  for  the 
behaviors  which  have  bean  described, 

-Cpdl  **■  Criterion  of  Response  Adequacy  (Col,  j^)  — This  column  lists 
the  goals  toward  which  action  is  directed. 

Display  Cues  (Col,  //8)  - The  cues  to  which  the  operator  must  attend 
are  lifted  in  this  column, 

c.  Special  Orders,  Doctrine,  and  General  Knowledge  (Col,  #9)  - This 
coluim  includes  specific  and  general  inforriation  which  the  operator  has  and 
Includes  doctrine,  procedures,  cenor.al  background  infonaaticai,  special  informa- 
tion, and  direct  orders. 
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BASIS  FOR 

ACTION  1 

ACTION 

OTHER  ACTION 

GOAL- CRITERION  OF 
RESPONSE  ADEQUACY 

DISPLAY 

CUES 

SPECIAL  ORDERS 
DOCTRINE  a GENERAL 
KNOWLEDGE 

1.  Firing  up  procedures 


?.  Switch  points  to 
)PERATE 

).  Switch  Doints  to  ON 


i.  Switch  points  to 
.ISTEN 

jo  Switch  on  zero 


Switch  pcints  t«  ON 


o All  w stack  to  warm  Stack  operable 
p for  mino 


5<.ao  Bearing;  and 
ran^  indicators  lit 
bo  Pswer  indicating 
lamp  on  (Red) 

Co  After  12  seconas 
red  light  lit  on  .RF 
amnlifier,  Sitmal 
Jata  Converter  and 
Sonar  Transmitter 
do  After  30  seconds 
audio  presentation 
e.  After  60  seconds 
rideo  presentation 


K Switch  points  to  zer# 


Panel  OPEN 


9o  Calibration  auad  firing 
up  procedures 


11.  Circular  sweep  on  llo  PPI  Scope  pre- 
PPI  is  Just  !elow  thresh- sentati on 
old  of  visibility 

12  e Cursor  appears  |l2o  Cursor 


L3o  Tip  of  cursor 
orighter  than  radial 
oortion 


3o  Cursor 
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(c)  Gyro  check 


IL.  Gyro  on/off  lUo  Turn  to  ON 
Switch 


luo  Request  OS  hea 
clieck  to  see  if  hei 
in  ap;reement 


I 


15 o Gyro  on/off  15.  Turn  to  OFF 
Switch 


15 o Notify  Bridge  ‘?c  l5o  Decide  if  this 
Nlainto  that  sonar  is  actionis  required 
operating  in  Relative 
BearinPo 


(d)  Sensitivity 
Test  (once  each 
watch) 


16.  Test  Con-  16.  Tom  to  MEDIUM 
trols 


17.  Ran^e  Scale  17 o Turn  to  LISTEN 
Select  r Switch 


18 0 If  noise  spoke  does 
n t appear  notify 
Maintniiance . 


(e)  Preamplifier 
Test  (once  each 


19.  Test  Con-  19o  Turn  to  HIGH 
trols 


20.  Master  Gain  21.  Adjust  f r moderat 
Control  brilliance 


21.  Video 
Switch 


21  o Turn  to  DIFE'ERENCE 


22 o llearing  Dial22o  Rotate  sl:wly  22.  If  trace  does  not 

(alove  Test  1 apnear  consistently, 

notify  Maintenance 


23.  Close  upper  panel 
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Hge 
ur  is 
klative 


lUo  Request  OS  heading; 
clieck  to  see  if  heading 
in  apireement 

l5o  Decide  if  this 
action  is  required 


11,1.  OS  headinsr  checka 
|with  that  indicated  by 
Stern  Cursor 

15  o Satisfactory'  relativ^ 
Ibearincf  operation 


llio  Gyro  off  lamo; 
stern  cursor  position! 


l5o  (Own  ships  head- 
ing not  in  agreement 
with  reoorted  heading 
Red  gyro  off  lamp 


poke  does 

My 


pes  not 
ir.tly, 
Knee 


l6.  Switch  points  to  MedJ 


17 o Switch  points  to 
(Listen 

180  Noise  spoke  on  PPI 
(after  6o  sec  0 ) 


19o  Switch  points  to 
High 

20 0 Optimum  brilliance 


21 0 Switch  points  to 
iDIFx^ 

22c  Trace  or  PPI  tube 
must  appear  con8ister:tly 
at  all  bearinrs 


180  Noise  spoke 


20„  PPI  Tideo 
brilliance 


22c  Trace  on  PPI 
tube 
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B.  Prepare  for 
search 


1.  Stabilizatic 
Switch 


1.  Turn  to  OFF 


2o  Transmission 
Selector  Switch 


2.  Turn  to  SEARCH 


3.  VIDEO 

Switch 


3o  Turn  to  SUM 


U.  Ships  Speed 
Control 


Uo  Set  to  value  of 
own  ships  speed 


5 5«  Sound  Veloc- 
ity Control 


5.  Turn  to  appropriati 
value 


6 6.  P!JLSE  LENGTH 
Switch 


6o  Turn  to  MED 


7 . Target  Cen- 
tered Display 
Control 


7 . Turn  to  SCD 


8 .DIRECTOR  CON 
TROL  Switch 


8.  Turn  to  SEARCH 


9o  DWELL  TIME 

Switch 


9o  Turn  te  Position  1 


10  10.  RANGE  SCALE 
SELECTOR  Switch 


lOo  Turn  to  scale  in- 
cluding maximum  range 
of  the  day 


11  11.  Slew 
Switcnes 


11.  Push  range  (out, 
in)  button.  Slew  to 
range  approximately 
5 >1  yds  beyond  maximum 
range 


12  12.  MASTER  GAIN 

Contr  ,1 


12.  Turn  t<  optimum 
level 


13  13-  Local  Audio  13.  Turn  to  optimum 
Control  level 


II4  lU.  TRAIN 
Control 


Iho  Turn  (left  arid 
right) 


•: 
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OTHER  ACTION 
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SPECIAL  ORDERS 
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j 

f 

1.  Switch  points  to  OFF 

1.  Search  Procedures 

?o  Switch  points  to 

SEARCH 

! 

1 

1 

3.  Switch  points  to  SUM 

f 

j 

1 

1 

i 

bo  Check  own  ships 
speed 

b.  Match  OS  speed 

bo  Reported  value  OS  speed 

5.  Proper  value 

5o  Sound  velocity 

w 

6„  Switch  points  to  MED 

7o  Switch  points  to  SCD 

8o  Switch  points  to 
SEARCH 

9o  Switch  points  t* 
Position  1 

10s  Determine  stack  Is 
keying  and  sweep  is 
properly  expanding 

10 o Switch  points  to 
Optimum  Range 

lOo  PPI  video  display 

LOo  Range  of  Day 

L 

11.  Cursor  in  •ptimum 
range  P'  sit  j an 

Llo  Range  of  Day 

? 

12.  Check  appearance  of 
noise  and  reverbs 

l?o  Oain  sufficiently 
high  to  detect  possible 
contact  and  yet  comfort- 
able o 

12.  Appearance  sf 
noise  and  reverba 

1 

1 

i 

i- 

13 o Check  audio  signal 
level 

13.  Cowfortable  audio 
level 

13.  Level  of  audio 
signal 

j- 

1 

lb.  Determine  control 
is  ODcratinr  properly 

Ibo  C orsor  Line  trains 
in  direction  that  frain 
Control  Knob  is  turned 
while  stern  line  is 
stationary 

Ibo  Hearing  Cursor; 
Stern  Cursor 

• 

j j 

) 
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^ 

CONFIDENTUL 

ii 

-11  rtmri 


Ji 


BASIS  FOR 

ACTION 

OTHER  ACTION 

GOAL- CRITERION  OF 
RESPONSE  ADEQUACY 

DISPLAY 

CUES 

SPECIAL  ORDERS 
DOCTRINE  a GENERAL 
KNOWLEDGE 

1.  Check  icde  of 
display 


2o  Hemain  alert  for 
si  finals 


Use  pin,?-train 
llisteri  sequence 


!o  Cursor  ON  (port, 
star’oara)  bean 


3.  Gain  sufficiently  3o  Appearance  of 
hi?h  to  detect  possible  noise  and  reverbs 
contact  and  yet  com- 
fortable 

4«  Detect  signals  while 
conductin';  beam-to-beam 
search 


17  • Sane  as  h 


B.  Continue  this  type 
search  until  contact 
Ls  made  or  until  change 
I.S  made  by  OOD 


6o  Cursor  on  opposite 
beam 


7 . Same  as  Ii 


So  Cursor  position 
relitive  to  bearing 
iial 

7 • Same  as  U 


lo  Conduct  standard  beam- 
to-beam  search  starting 
with  (port  or  starboard) 
beam.  Search  Proceaures 
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D.  Contact  and  1 
Classification 
of  Contact 

2 2.  Train  Gontro! , 2.  Train  to  blip 


2.  Interrupt  stanq 
beam-to-beam  seard 


3 3.  Range  Contro!  3o  Train  to  blip 

U U.  Master  Gain  U.  Adjust 
Control 


li.  Compare  audio  ^ 
video  presentatioii 
memory  of  previous 
contacts  i 


5o  Report  Sonar  Contact,  5o  Determine  rangsj 

Bearing Range  bearing  irom  approj 

indicators 


6 6.  Train  Control  6.  Train  as  required 


6.  Shift  to  oing-lj 
train  sequence 


7.  If  bearing  foulj 
resume  standard  baj 
beam  search;  if  bej 
clear,  classify 


8.  Classify  contacj 


9  9.  Train  Control  9o  Train  (left, right )|9o  Report  after  cut  9.  Note  audio  auid 
I to  after  cut  oi  target  video  presentation 


10  11.  Pulse  Length  10.  May  turn  to  Long  lOo  Report:  Doppler  low  10.  Determine  prob 

Switcn  Doppler  high;  or  no  target  aspect  (coi^ 

doppler  pi ten  of  echo  to  r 


11  11.  Master  Gain  11 . M-^y  ad J ust 

Control 


12  12.  Train  Contrdl  12 „ Train  (left, 

right)  to  target 


12 o Report  leading  cut  12.  Note  audio  and 

video  presentation 


13 o Report  target  width 


« 


RS 

BASIS  FOR  ACTION 

TION 

OTHER  ACTION 

GOAL- CRITERION  OF 

RESPONSE  ADEQUACY 

\ 

DISPLAY  CUES 

SPECIAL  ORDERS 
DOCTRINE  a GENERAL 
KNOWLEDGE 

i o Detect  target 


lo  Pattern  of  video  1.  Contact  anc’,  classilica- 
and/or  audio  sipnals  tlon  proccuures 


2.  Interrupt  standard 
beam-to-beam  search 


li.  Compare  audio  and 
video  presentation  to 
memoi*y  ol  previous 
contacts 


2.  Cursor  tip  on  blip  2.  Cursor  and  video 
within  h pings  pattern 


3.  Cursor  tip  on  blip  3.  Cursor  and  video 


within  U pings 


pattern 


It.  Optimum  presentation  I4*  Audio  ana  video 
or  initial  detection  presentation 


Contact, 5o  Determine  range  and 

ge  bearing  i'rom  eppropriat 

indicators 


6.  Shii't  to  Ding-listen 
train  sequence 


7.  If  bearin:^  foul  may- 
resume  standard  beam-to 
beam  search;  if  bearing 
clear,  classify 

8.  Classify  contact 


5.  Range  ^ bearing  info.jS.  Range  and  'wearing 
Hearing  accurate  to  *2  ’ [indicator  dials 
Range  accurate  to  ^10  yd 
dthin  3 pings 

« To  train  after  deter- 
mination of  target 
movement 


0 Conr-  reports  bearing 
clear”  or  "foul" 


9.  Note  audio  and 
video  presentation 


pier  low  n.  Determine  probable 
or  no  target  aspect  (compare 
pitch  oi'  echo  to  reverb 


ling  cut  jl2 . Note  audio  and 
[video  presentation 

t width 


R.  Classification  of  8.  Sonar  Audio  and  to  Target  classification 

contact  Video  presentation  procedures 

9o  uetermine  after  cut  9.  Rearing  inaicator 

Cursor  v Hlip 

10.  Determine  doppler  10.  Pitch  oi  echo  k 

associated  reverbs 

) 

11 0 Optimum  presentation  11.  Relative  louones 

k brightness  of 
Various  signals 

12.  Determine  leading 

cut 

13o  Determine  target 


CONFIDENTIAL 


CONFIDENTIAL 


DESCRIPTIVE 

INFORMATION 

BEHAVIORS 

TASK 

N2 

CONTROL 

DESCRIPTION 

CONTROL  ACTION 

REPORT  ACTION 

OTHER  : 

lUo  Report  echo  quality 


15.  Report  classifica- 
tion 


18  o Report  on  tareret 


lORS 


ACTION 


BASIS  FOR  ACTION 

OTHER  ACTION 

GOAL- CRITERION  OF 
RESPONSE  ADEQUACY 

DISPLAY  CUES 

SPECIAL  ORDERS 
DOCTRINE  a GENERAL 
KNOWLEDGE 

iho  quality  lli.  Discriminate  betweei  i Determine  echo 
echo  qualities  (sharp,  quality 
mushy,  or  metallic) 
from  memory  of  previous 
contacts 


Lii.  Audio  sif^ial 


assifica-  l5o  Evaluate  information.l$<,  Target  classifica- 


Audio  and  ride: 


Classify  target  as 
either  "submarine", 
"non-submarine"  or  "un- 
determined" in  terms  of 
above  information  and 
memory  of  pre  vious 
contacts 


tion  within  30  seconds  presentation 
of  contact 


16.  Optimum  presents 
tion  for  holding 

eoataot 


17 o Hold  and  track 
karget 


L7*  delation  of  tip 
3f  cursor  to  target 

olio 


L6o  Hold  and  track 
target 


180  Relation  of  tip 
of  cursor  to  target 
blip 


L9.  Switch  points  to 
sonar  on  target 


CONFIDEWTUL 


CONFIDENTIAL 


DESCRIPTIVE 

INFORMATION 

TASK 

NO 

CONTROL 

DESCRIPTION 

BEHAVIORS 


E.  Maifitain 
Contact 


1 1.  Target  Cen-  !»  Turn  to  TCD,  if  in 
tcred  Display  SCD 
Control 

2 2.  Director  Con- 2.  Tam  to  SONAR  ON  |Z  o "ON  TAROET"  iT  no 
trol  Switch  TAROET  il  A/D  on  board  a/D 


3 3-  Master  Gain  3-  Adjust  to  attain 

Control  goal 


U U«  Train  ar.d  b.  Continu  usly  adjust 
range  control*  to  Tiaintain  cursor  tip 
on  leading  one-thira 
oT  target* 


5 5.  Vide  Switch  5 » Turn  to  DIFFERENCE 


4 4.  Pulse  Length  6.  Turn  to  SHORT  Pulse 
Switch 

7 7o  Stabilizatioi  7«  Torn  ON 
Switch 

' fc.  Director  P,  Turn  to  DI.RECTOR  ON 
Control  Switch  IT  afjpliuable 

9 9o  Dwell  Tine  9.  Turn  to  Position  2 
Switch  r 3 (er  alternate  as 

directed  by  a/S  oTiicer)* 

13  I").  Ships  Speed  1).  Adjust  to  value  oT 

Control  own  ship's  speed 


lo  Check  dis 


3.  ChecK  ap 
noise  and  re 


Uo  Deter Tdne 
edge  iro  n me 
past  target 
Use  "oinr-li 
sequence . 


8o  Check  to 
DI. Ri’^CTOR  ON 

9.  Deter-nine 
tior.  is  'lost 


10.  :hick  0% 
soeed 

11  . Read  bea 


11 0 "leaning , 

Range " evirv  thrc<  r.n..^  dials 

pings,  if  no  A/^.  on  on  board 

board 

12.  ■' Target  angle  or  12.  Dctar'ni 

target  aso'Ct"  asoect  angle 


* Tentative  pendingl further  researca  results 


1 

I,  

j .* 

4 

i 1 III  SI. .Ill  1.  jumwi  jiljuni. 
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BASIS  FOR  ACTION 

ON 

OTHER  ACTION 

GOAL- CRITERION  OF 
RESPONSE  ADEQUACY 

DISPLAY  CUES 

SPECIAL  ORDERS 
DOCTRINE  a GENERAL 
KNOWLEDGE 

• 

lo  Check  display  tnode 

1.  Scope  in  TCD 

1.  trine 

no 

2.  Inform  director  oper- 

ator  or  A/S  officer  that 

sonar  is  on  target 

3.  ChecK  appearance  of 

3.  Supnress  excersive 

3.  Intensity  of  noise 

3.  Optimum  intensity 

noise  and  reverbs 

[ioise  arid  reverbs  to  re- 

and  reverbs 0 

level 

duce  possibility  of 

losing  contact 

• 

Uo  Determine  leading 

U.  Provide  accurate  rang* 

Uo  Persisteiice  of 

li.  Knowledge  of  relative 

edge  from  memory  of 

and  bearing  infor’^tion 

target's  last 

motion 

past  target  positions. 

to  A/D  or  a/s  .nicer. 

posit ion(s) 

Use  "oinr-listen-train" 

sequence . 

5.  Greater  target  defin- 

ition  for  -treater 

accuracy 

6.  Same  as  $ 

» 

7.  Stabilize  transducer 

So  Check  to  see  if 

8.  Track  target  with 

8.  DLiLClUii  ON  pilct 

DIriECrOR  ON’  pil  t is  o» 

Director  Aided  fracKiag 

light  is  on 

9.  determine  which  D#si- 

9«  Accurate  target 

9o  Duration  f cursor 

9c  Order  to  alteniate 

tion  is  most  comlortabli 

tracking  and  deception  oi 

pi'iat  tlM 

dwel  i tines 

tne  energv  bv  changing 

dwel L times 

10.  ChfCk  own  snip's 

Do  Mil tc h own  sh i > ' s 

IGo  Reoorted  value  of 

soeed 

speed 

* 

owr.  ship's  speed 

n.  teaJ  bf  arin?  and 

11 0 Ir  ilorm  A/S  officer 

11.  Range  and  bearing 

y 

three 

r.ii..’e  dials  if  no  a/D 

of  target's  range  and 

dials 

on 

on  board 

bearing 

or 

1?.  Determine  tarf'ct 

12 o Inform  a/D  operator 

12 o Angle  formed  by 

aso^ct  aiigle 

or  a/s  of lice  of  target 

lonrituoinal  axis  of 

maneuvers 

video  echo  and  cursor 

P 

doppler,  and  vide: 

echo  configuration 

1 


CQNFDENTIAL 


DESCRIPTIVE  INFORMATION 


BEHAVIORS 


TASK 


CONTROL 

DESCRIPTION  CONTROL  ACTION  REPORT  ACTION 


13 0 "Doppler  

every  other  ping 


13a  13a.  Pulse 
Length  Switch 


13a.  Switch  to  Medium 
or  Long  if  necessary 
to  determine  doppler 


IL.  "Bearing  Drift 

or  "Bearing  Steady", 
every  other  ping  start 
ing  with  ping  after 
doppler  report 


15 o "Range  (Opening, 
Closing  or  Steady)" 


16  16.  Range  Scale  I60  Turn  to  next  lower 
Selector  Switch  range  scale 


17.  Trans-  17.  Turn  to  MCC  XMIT 
mission  Selectoi  between  2000  and  2500 
Switch  yds. 


18  18.  Range  Scale  18.  Turn  to  1000  yard 
Selector  Switch  scale 


19  19.  Target  Cen-  19.  Turn  t'«SCD 
tered  Display 
Control 


20  20.  Trans- • 

missi  n Select 
Switch 


20.  Turn  t")  MCC  at  300 
yards  r when  target 
begins  to  fade 


tentative  pending  further  research jresults 


RS 

BASIS  FOR  ACTION 

TION 

OTHER  ACTION 

GOAL- CRITERION  OF 
RESPONSE  ADEQUACY 

DISPLAY  CUES 

SPECIAL  ORDERS 
DOCTRINE  a GENERAL 
KNOWLEDGE 

n 

~ 

13.  Comf)are  audio  echo 
with  last  portion  of 
reverbs 

13 0 Provide  A/S  officer 
or  a/D  operator  with 
target 

13 0 Pitch  of  audio 
echo  and  reverbs 

13.  Meaning  of  dopoler 

13a.  Decide  that  doppler 
cannot  be  determined  on 
short  pulse 

13a.  Accurate  doppler 
informati on 

13a.  Poor  echo 
quality 

13a.  Easier  to  determine 
doppler  from  longer  pulse 
echoes 

ft " 

dy", 

; start- 
ter 

liio  Determine  bearing 
drift  by  remembering 
previous  target  bearings 
and  noting  persistence 
of  preceding  video 
echoes 

lh»  Inform  director  oper 
ator  or  A/S  officer  of 
target  movement 

llio  Persistence  of 
preceding  video 
echoes 

king, 

y)" 

15.  Determine  target 
range  movement  from 
scope  and  dials 

l5.  Same  as  lU 

l5o  Same  as  II4 

16.  Be  alert  to  display 
cue 

l6.  Keep  target  out  of 
noise  and  reverbs  as 
much  as  possible 

16,  Appearance  of  an 
intense,  wide  band 
acr  ss  the  CRT 

♦ 

17.  Check  appearance 
of  CRT 

17 0 Reduce  surface  re- 
verbs, noise  and  inter- 
ference between  ships. 
Ensonify  depth  equipment. 

17 0 Excessive  surface 
reverbs  and  noise 

18.  Be  alert  to  display 
cue 

18.  Keep  target  out  of 
noise  and  reverbs  as 
much  as  possible 

18.  Appearance  of  an 
intense,  wide  'and 
acr  ss  the  CRT 

19 o N te  and  remember 
position  of  target 

19.  Avoid  lesing  contact 
due  t control  problems 

19.  Taript  bel  w 

1000  yards 

?0o  Note  when  target 
cl  ses  to  300  yards 

20.  Maintenance  f 
contact  at  short  range 

20 0 Target  reaches 

2/3  in  on  scope  n 
1000  yard  scale  or 
it  begins  to  fade 

k. Ik 

CONFIDENTIAL 

DESCRIPTIVE 

INFORMATION 

BEHAVIORS 

TASK 

NQ 

CONTROL 

DESCRIPTION 

CONTROL  ACTION 

REPORT  ACTION 

BASIS  FOR 

ACTION 

OTHER  ACTION 

GOAL- CRITERION  OF 
RESPONSE  ADEQUACY 

1 

DISPLAY 

CUES 

SPECIAL  ORDERS 
DOCTRINE  a GENERAL 
KNOWLEDGE 

4 

la  Decide  that  contact  1.  Iri'orm  a/S  cfi’icer  1.  Target  has  not  1.  No  echo  procedures 

is  really  lost  that  contact  is  lost  aopeared  for  5 pings 

2»  lead  t;?t.  brg.  and  2.  Inform  ASO  of  tarFet’i; 
ranpc  at  lost  contact  last  position 
and  rii member 


3.  Rememiier  tarvet  range  3»  Extend  cursor  beyond 
at  lost  contact.  Check  possiole  range  of  target 
ranre  dial  to  be  sure  to  regain 

contact 


order 


h.  Check  if  range  scale  U.  Transmit  to  new  cursoa 

includes  new  cursor  range 

range 

$.  iiemember  last  target  C'orsor  positioned  20^ 
bearlnp  aft  of  list  target 

bearing o 3^  tolerance 


5.  Search  a particular 
arc . 


6o  Search  for  target 
following  ping-train- 
listen  sequence,  Attenc 
to  display  cue 


Regain  contact  6,  Cursor  position 

and  bearing  dial 
readine. 


11  o Check  appearance 
ef  Tideo  display 


If 

^ after 


7 . Scope  in  SCO  for  360"^ 
coverage 


8o  Sum  presentation  for 
greater  orobability  of 
detection 

9o  Med  pulse  for  greater 
probability  of  detection 

10,  More  information 


11  o Sain  sufficiently  Ho  Video  picture 
high  to  detect  possible  too  weak  for  target 
contact  ana  yet  comfort-  detection 
able 

12 o Inform  a/S  officer  12.  No  target  was 
that  contact  is  1 st  fsund  during  search 


IJ.  ReTBmber  last  bear-  13 » Inform  A/S  efficer  of 
inr  arid  range  last  known  target  pesitlijm 


CONFIDENTIAL 


CONFIDENTIAL 


DESCRIPTIVE 

INFORMATION 

TASK 

N2 

CONTROL 

DESCRIPTION 

RS 


BASIS  FOR  ACTION 


OTHER  ACTION 


sial  ordeh  lli,  Se-e-nber  which 

side  contact  was  lost 
Note  position  oi’  c irs 
and  nearest  route  to 
baffles 

I'l . Remember  ranre  of 
dav 


GOAL- CRITERION  OF 
RESPONSE  ADEQUACY 


SPECIAL  ORDERS 

DISPLAY  CUES  DOCTRINE  a GENERAL 

KNOWLEDGE 


111.  Cursor  positioned  at  Hi.  Relative  positioj  j lii.  Lost  Contact  pro- 
naffles  on  side  contact  of  c irsor  rand  lafllei  ceaures 
was  lost 


15 o Extension  of  cirsor  15.  Position  cf 
beyond  d ssible  ranye  cursor  in  ranpe 
of  target 


15.  Range  of  cay 


16.  Remember  ran^e  of  i’ransmit  to  range 

day  of  day 


17.  Search  for  target  17.  Retrain  contact 
following  Ding-train- 
listen 


iTcn  arc 
m of 
'oceaui*e 


180  Regain  contact 


ontact,  |2Co  Read  bearing  and 
ranpe  dials 


20 « Inform  ASO  of 
tartret  Dosition 


17.  Cursor  position 
and  bearing  dial 
reading 

16.  No  target  was  . 
found  durin?’  search 


2O0  bearing  and 
range  dial  readings 


.6 


> •! 


I' 

il 


CONFIDENTIAL 

DESCRIPTIVE  INFORMATION 

BEHAVIORS 

TASK 

N2 

CONTROL 

DESCRIPTION 

CONTROL  ACTION 

REPORT  ACTION 

OTHER  ACT 

Q.  Short  range 
lost  contact 

1 

1.  Transmission 
Selector  Switch 

1 . Turn  1 0 MCC  if  n.  t 
in  MCC 

1.  Check  to  make 
switch  is  in  MCC 

2 

2.  "Lost  Contact  due  to 
short  range"  (within 
two  pings) 

3 

3.  "Last  Bearing  ; 

Last  Range  " 

(witnin  two  pings) 

3.  Read  target  ri 
bearing  at  lost  ( 
and  remember 

U 

Uo  Slew 

Switches 

lio  Depress  RANGE  OUT 
button;  slew  to  500  yds 
beyond  last  target 

U.  Remember  last 
range 

5 

5.  Master  Gain 
Control 

5°  Rotate  clockwise 
(raise)  slightly 

5o  Check  appearar 
video  display 

6- 

6.  Target  Cen- 
tered Display 
Control 

6o  Turn  to  SCD  if  not 
there 

6o  Make  sure  scop 
in  SCD 

7 

7o  Range  Scale 
Selector  Switch 

7o  Turn  to  LISTEN  at 
Fire  1 

7 . Listen  for  Fir 
order 

8 

8.  Slew 

Switches 

8.  Depress  bearing 
slew  button;  slew  beam 
to  beam  via  stern, 
back  iSt  forth  after 

Fire  1 order  or  follow 
' rder  to  listen  thru 
a particular  arc 

8.  Repest  special 
order 

8.  Note  position 
cursor;  start  sis 
from  nearest  bean 
Listen  for  target 
sounds.  Follow  11 
ing  sweep  procedu 

9 

9>  Range  Scale 
Selector  Switch 

9.  Turn  to  1000  yard 
scale 

10 

10 0 Video 

Switch 

ID.  Turn  to  SUM 

11 

11 o Pulse 

Length  Switch 

11.  Turn  to  MED 

\ 

12 

12 o Dwell  Time 
Switch 

12.  Turn  to  Position 
#1 

L ' . \ 


BASIS  FOR  ACTION 


ON 


OTHER  ACTION 


GOAL- CRITERION  OF 
RESPONSE  ADEQUACY 


DISPLAY  CUES 


SPECIAL  ORDERS 
DOCTRINE  a GENERAL 
KNOWLEDGE 


ne  to 

pin 


17 


11.  Check  to  make  sure 
switch  is  in  MCC 


h..  Switch  in  MCC 


1.  No  target  on  scope 


1.  Lost  contact  procedures 


2,  Inform  A.SO  that  con- 
jtact  has  been  lost 


2.  No  target  on  scope 


3.  Sead  target  range  k 
bearing  at  lost  contact 
land  remember 


p.  Inform  ASO  of  target 'i 
hast  position 


U.  Remember  last  target 
range 


So  Check  appearance  of 
Irideo  display 


6.  Make  sure  scope  is 
in  SCO 


7 .  Listen  for  Fire  1 
order 


8.  Note  position  of 
cursor;  start  slew 
from  nearest  beam. 
Listen  for  target 
sounds.  Follow  listen- 
ing sweep  procedure 


|li.  Extend  cursor  beyond 
possible  range  of  target 
to  be  sure  to  regain 
contact 


So  Gain  sufficiently 
high  to  detect  target 
and  yet  comfortable 


5.  Video  picture 
too  weak  for  target 
detection 


6,  Scope  in  SCD  for 
360°  corerage 


Console  in  LISTEN 
at  Fire  1 


8.  Detection  of  target 
by  listening  for  its 
noise  output 


8.  Target  cavitation 
or  auxiliary  noises 


8.  Order  to  conduct  a 
listening  sweep  through  a 
particular  arc.  Lost 
contact  and  "conduct  a 
listening  sweep"  proced- 
ures 


9.  Proper  range  scale 
for  target  detection 


9.  Lost  contact  pr  cedures 


10.  Sum  presentation 
for  greater  probability 
lof  detection 


11.  Med.  pulse  for 
greater  probability  of 
detection 


12.  More  information 


CONFIDENTUL 


J 


m 


CONFIDENTIAL 


DESCRIPTIVE  INFORMATION 


BEHAVIORS 


TASK 


DK^OmPTION  CONTROL  ACTION  REPORT  ACTION 


13  13o  Train  Con-  13.  Train  ( r slew) 
trol  (or  Slew  to  forward  part  of 
Button)  baffles  on  side  con- 

tact was  l .sto 


lit.  Repeat  special 
order 


lU  llio  Train  Con-  lit.  Train  forward  in  lit.  Repeat  special 

trol  (4  slew  5 steps  to  beam,  order 

butt  ns)  slew  thru  bow  to 

opposite  beam,  train 
alt  in  5®  steps  thru 
baffles  to  opposite 
beam  or  follow  special 
order 

L5  15o  Request  search  arc 

after  completion  of  #lli 

L6  FOLrjOW  "SEARCH  AN  ARC"  PRXEDURL  PREVIOUSLY  DESCRIBED 

L7  17.  Transmissior  17.  Turn  t fXC-XMIT 
Selector  Switch  when  O/S  is  700  yards 
bey  nd  datum  point 


OTHER  A 


13.  Check  cui; 
tion.  Deter 
can  train  or 


111.  Search  fo: 
following  p 
listen  seque 
when  have  tr 
proper  beam, 
to  dlspljQr  e 


18.  "Regained  contact, 

3rg  , Range  

on  first  echo 


19.  Train  and 
Range  Controls 
(4  slew  buttons] 


19.  Adjust  controls 
(or  slew)  to  position 
cursor  on  target 


17.  Remember 
point 

18.  Read  beat 
range  dials 


19.  Note  pos 
cursor  with  n 
to  target.  Dm 
whether  need  3 


20,  "On  Target" 


t)RS 


BASIS  FOR  ACTION 


OTHER  ACTION 


GOAL- CRITERION  OF 
RESPONSE  ADEQUACY 


DISPLAY  CUES 


SPECIAL  ORDERS 
DOCTRINE  a GENERAL 
KNOWLEDGE 


13.  Chock  cursor  posi-  13<.  Cursor  positioned  13 « Position  of 

tion.  Determine  whether  on  forward  part  of  O/S  baffles 

can  train  or  nust  slew  baffles  on  side  contact 

was  lost 


lUo  Search  for  target 
following  ping-train- 
listen  sequence o Slew 
when  have  trained  to 
proper  beam.  Attend 
to  displ^  cue 


17  • Remember  datum 
point 

18.  Read  bearinir  and 
range  dials 


19.  Kote  position  of 
cursor  with  respect 
to  target.  Determine 
whether  need  to  slew 


lU.  Regain  contact 


lUo  Ciirsor  position  lU.  Special  order  to 
and  bearing  dial  search  a particular  arc 
reading 


15 . Regain  contact 


15.  No  target  was 
found  during  search 


7o  Proper  conditions 
dr  regain  contact 


80  Inform  ASO  of  target  I80  Bearing  and 
osition  range  dial  readings 


9.  Cursor  tip  on  target  19.  Position  of 

cursor  relative  t 
target 


17 o Datum  point 


0.  Inform  ASO  that 
onar  is  on  target 


20.  Position  of 
cursor  relative  to 


tar 


CONFIDENTIAL 


CONTROL  ACTION 


REPORT  ACTION 


DESCRIPTIVE 

INFORMATION 

TASK 

■ 

NO 

CONTROL 

DESCRIPTION 

BEHAVIORS 


H.  Search  an  arc  | 1 


1 . Repeat  order 
(verbatim) 


2 2.  Target  Cen-  2.  Turn  tc  SCD  if  4n 
tered  Display  rCD 

Control 

3 3.  Range  Scale  3o  Turn  to  longest 
Selector  Switch  sffective  range 


U |U>  Slew 
iSwitches 


5 |5 . Train 
Control 


i.  Depress  right  (or 
Left)  button,  slew  to 
ifter  limit  of  arc 

>.  Train  forward  in  5° 
steps 


6 6.  Video  Switch  6o  Turn  to  sum  bright- 

ening if  in  difference 

7 7.  Pulse  Length  7.  T\irn  to  optimum 

Switch  pulse  length  for  searclj 

8 6o  Master  Gain  8.  Adjust  for  search 
Control 

9 9.  Dwell  Time  9.  Turn  to  Position  1 
Switch 


10.  Arc  searched. 
No  echoes 


11  11.  Train 
Control 


tlo  Train  back  through 
irc 


12  o Report  after  each 
search 


2.  Check 
display 


3.  Check  ri 
in  use 


ii.  Remembei 


S.  Use  pin| 
listen  seq« 


6.  Check  tt 
ing 

7.  Check  p« 


9.  Check  di 


pile  Continue 
arc 


BASIS  FOR 

ACTION 

OTHER  ACTION 

GOAL- CRITERION  OF 
RESPONSE  ADEQUACY 

DISPLAY 

CUES 

SPECIAL  ORDERS 
DOCTRINE  a GENERAL 
KNOWLEDGE 

1.  Search  a designated  are 
Search  an  arc  procedure 


2,  Check  mode  of 
display 


2.  Scope  in  SCD 


3.  Check  range  scale  3.  Longest  effectiTe  3.  Speed  of  i?weep  3.  Range  of  day 

in  use  range  position  of  range 

switch 

U.  Remember  after  limit  U.  Cursor  on  after  limit  U.  Relative  position 

of  arc  of  cursor  & bearing 

dial 

5.  Use  ping  train-  S-  Detection  of  contacts  5«  Cursor  position  in 

listen  sequence  relation  to  bearing 

dial  and  video  and 
audio  8i0ials 

6.  Check  the  brighten-  6.  In  sum  brightening 
ing 

7.  Check  pulse  length  7.  Optimum  pulse  Jkength 


8.  Appearance  of 
noise  & reverbs 


9.  Check  dwell  time  9.  Dwell  time  on 

Position  1 


1.  Continue  to  search 


10.  Absence  of  echo 
pattern  or  audio 
signal  indicating 
echo 

11.  Same  as  S 

12.  Same  as  10 


CONFIDENTIAL 


DESCRIPTIVE  INFORMATION 


BEHAVIORS 


TASK 


lo  Investigate 
an  arc 


DE^^mPTION  CONTROL  ACTION  REPORT  ACTION  OTHER 


1.  Repeat  order  verbati 


2.  Target  Cen- 
tered Display 
Control 


2.  Turn  to  SCC  if  in 
TCD 


3.  Range  Scale  3°  Turn  to  longest 
Selector  Switch  effective  range 


It.  Slew 
Switches 


5 5 o Train 
Control 


It.  Depress  ri^ht  (v.r 
left)  button.  Slew  to 
after  bearing  of 
designated  are. 

Train  forward  in 
2^^  steps 


6.  Video  Switch  6.  Turn  to  sura  bright- 

enlng  if  in  differene* 
brightening 

7.  Pulse  Length  7.  Turn  to  raedium 

Switch  pulse 


8.  R.  Dwell  Time 
Switch 


9.  Master  Gain 
Control 


10.  Train 
Control 


8.  Turn  to  dwell  time 
1 


9,  Adjust  to  optimum 
gain  for  search 


LO,  Ping  twice  on 
forward  limit 


111.  "Arc  investigated. 
|Lo  results." 


12.  Slew 
witches 


12,  Depress  right  (or 
Left)  button.  Slew  to 
:)roper  beam 


1 

> 

BASIS  FOR  ACTION 

DN 

OTHER  ACTION 

GOAL- CRITERION  OF 
RESPONSE  ADEQUACY 

DISPLAY  CUES 

SPECIAL  ORDERS 
DOCTRINE  a GENERAL 
KNOWLEDGE 

rbatli 

2.  Check  mode  of  display 

?.  Scope  in  SCO 

2.  Scope  appearance  - 
origin  of  sweep 

1,  Investigate  a designatec 
arc.  Investigate  an  are 
procedure . 

1 

i 

1 

3.  Check  range  scale  in 
use.  Remember  range  of 
day. 

3.  Speed  of  sweep 
position  of  switch 

3.  Range  of  day 

It.  Remember  after  limit 

U.  Cursor  on  after  limit 
of  arc 

U.  Relative  position 
of  cursor  and  bearing 
dial 

1 

. 

Remsmber  forward 
limit  of  arc.  Make 
visual  and  audio  search 
Use  ping  train-listen 
sequence . 

5.  Reaching  forward 
limit  by  steps.  Contact 
.detection. 

5.  Cursor  position  in 
relation  to  bearing 
dial,  scope  appearaneSj 
Sc  character  of  sl^al 

I 

, 

6.  Memory  of  last  posi- 
tion of  switch  check 

6.  Scope  displays  sum 
brightening 

6.  Appearance  of 
reverbs 

■ 

■■ 

7.  Renember  pulse 
ien^th  in  use  - check. 

7.  Mediam  pulse  length 

7.  Scope  appearauTce 
or  switch  position 

! 

8,  Check  - remember 
dwell  time  in  use 

8,  Use  of  dwell  time  1 

8.  Position  of  ewitch 
Duration  of  cursor 
print 

1 

;i 

Sufficiemt  gain  t; 
detect  faint  contacts, 
not  blanked  by  noise 

9.  Appearance  of 
scope  with  respect  to 
reverbs  & noise 

i 

10  • Same  as  S 

10 0 Two  pings  on  forwarc 
limit 

10«  Position  of 
cursor  with  respect 
to  bearing  dial 

lied. 

12,  Resume  echo  ranging 
in  accordanc^with 

search  olaiy^fect. 

11,  No  video 
pattern  or  audio 
signals  indicating 
contact 

1 

^ *0 

O. 

CONFIDENTIAL 

j 

DESCRIPTIVE 

: INFORMATION 

1 

BEHAVIORS 

TASK 

i 

N9 

CONTROL 

DESCRIPTION 

. ■ . 1 

CONTROL  ACTION 

1 

REPORT  ACTION 

OTHER 

J.  Conduct  a 
listening  sweep 


1.  Repeat  order  verbatiij 


2 2.  Range  Scale  2.  Turn  range  switch 
Selector  Switch  to  listen 

3 3*  Master  Gain  3.  Adjust  master  gain 

Control  for  listening 


U U>  Slew 
Switches 


Uo  Depress  right  (or 
left)  button.  Slew  to 
after  limit  of  listen- 
ing arc 


U.  Remember 
Be  alert  td 
video  or  ad 


5 5.  Train  Control.  5o  Train  forward 

through  arc  at  12-^ 
per  sec. 

6 6.  Train  Control.  6.  Train  back  through 

the  arc 


7o  Report  results  of 
listening  sweep 


So  Remain  4| 
signals  (| 


6.  Listen  ^ 
Remember  ai^ 

7.  Resume  ^ 
in  accordaM 
search  planl 


21 


RS 


BASIS  FOR  ACTION 


TION  OTHER  ACTION 


Terbatin 


GOAL-  CRITER  I ON  OF  nnSofili  C*"  d a . 

OCCDAMCC  Anr-MiAr^v  DISPLAY  CUES  DOCTRINE  a GENERAL 
RESPONSE  ADEQUACY  KNOWLEDGE 


1.  Order  to  conduct  a 
listening  sweep. 
Listening  Sweep  Doctrine 


2.  Keying  stops 


3.  Brightness  of 
noise  on  scope  and 
audio  level 


U.  Remember  after  limit.  U.  Cursor  at  after 
Be  alert  to  sisals  limit 

video  or  audio. 


5o  Remain  alert  for 
signals 


Relative  position 
of  cttMor  & bearing 
dial, video  and  audio 
signals,  paurticularlj 
noise  wedges  and 
associated  audio 


5o  Uniform  progress  of  5.  Video  patterns  on 
cursor  on  scope  scope  & noise  signals 


6.  Listen  as  he  trains*  6.  Return  to  forward  arc  6.  Same  as  U and  5 
Remember  arc  limits 


ts  of  7.  Resume  echo  ranging 

I in  accordance  with 

search  plan 


7.  Video  pattern  and 
associated  audio 
signal  indicating  no 
contact 


UHClASSIriE.'} 


ORS 


BASIS  FOR  ACTION 


OTHER  ACTION 


GOAL- CRITERION  OF 
RESPONSE  ADEQUACY 


Secure  stack 


SPECIAL  ORDERS 
DISPLAY  CUES  DOCTRINE  a GENERAL 

KNOWLEDGE 


|l.  Securing  procedures 


2.  Permission  granted 


$.  Indicators  not 
lit 


